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U.S.  Navy  Regional  Climatic  Study 
of  the 

Sea  of  Okhotsk  and  Adjacent  Waters 


The  U.S.  Navy  Regional  Climatic  Study  of  the  Sea  of  Okhotsk  and  Adjacent  Waters  was 
prepared  by  the  Officer  in  Charge,  Naval  Oceanography  Command  Detachment,  Asheville, 
North  Carolina,  under  authority  of  Commander,  Naval  Oceanography  Command.  The  work  was 
performed  at  the  National  Climatic  Data  Center  (NCDC).  Specific  acknowledgement  of  the 
NCDC  staff  is  made  to  Mr.  J.D.  Elms,  project  leader;  Messrs  C.N.  Williams,  Jr.,  R.G. 
Baldwin  and  Ms.  P.L.  Franks  for  data  processing  and  digital  graphics;  Mr.  C.W.  Thomason 
for  quality  control  and  data  analysis;  Mr.  M.J.  Changery  for  technical  review;  Messrs 
M.L.  Nicodemus  and  W.O.  Brown  for  processing  the  station  climatic  summari«.i  and  Messrs 
M.G.  Burgin,  S.J.  Miller,  and  D.A.  McKittrick  for  their  drafting  skills. 

Geographical  and  Data  Coverage 

This  marine  study  covers  the  Northwest  Pacific  from  SS'N  to  63°N;  135*E  to  IGB'E 
encompassing  the  entire  Sea  of  Okhotsk,  the  eastern  Sea  of  Japan,  and  the  Pacific  waters 
just  east  of  Northeastern  Japan,  the  Kuril  Islands  and  the  Kamchatka  Peninsula.  The 
southwest  geographical  limits  of  this  study  area  adjoin  the  northeastern  corner  of  the 
U.S.  Navy  Regional  Climatic  Study  of  the  Central  East  Asian  Coast  and  Associated  Waters 
(0*-45‘N;  lOS'E-HO-E). 

The  data  came  mostly  from  the  observations  collected  by  ships  of  opportunity  of  many 
different  nations.  Figure  1  outlines  the  summary  area  and  provides  some  general 
bathymetry  information. 

Surface  marine  observation  statistics  are  presented  on  monthly  charts  in  the  form  of 
graphs,  tables,  and  isopleth  maps.  The  marine  data  were  summarized  and  machine  plotted 
by  one-degree  quadrangle  for  the  isopleth  analyses.  The  graphs  and  tables  for  the 
marine  areas  arc  also  presented  by  two-degree  quadrangle  for  visibility,  wave  heigtits, 
wind  roses,  and  ocean  currents.  The  geographical  area  for  the  roses  and  tables  is 
divided  into  two  regions,  as  outlined  in  Figure  1.  These  roses  and  tables  represent  the 
objective  compilation  of  available  ship  data;  the  data  were  not  adjusted  for  suspected 
biases  (low  observation  count,  heavy  weighting  of  observations  during  relatively  short 
time  intervals,  biases  in  coding,  etc.),  and  differences  may  be  found  when  comparing  the 
graphical  data  with  isopleth  analyses.  The  total  number  of  observations  for  a  given 
two-degree  quadrangle  should  always  be  considered  when  interpreting  the  data  as  there 
may  be  a.i  insufficient  number  to  permit  representative  statistics. 

Approximately  four  and  one-half  million  surface  marine  observations  were  used  in 
computing  the  statistics.  Ihese  data  were  collected  by  ships  of  various  registry 
traveling  in  the  area.  Many  of  the  ship's  observations  are  presently  transmitted  over 
the  Global  Telecommunication  System,  captured  and  archived.  However,  many  are  digitized 
from  ship  log  forms  by  various  participating  members  of  the  World  Meteorological 
Organization,  and  exchanged  under  international  agreement  among  the  various  maritime 
nations  of  the  world.  Data  for  this  study  date  from  1854  to  1988.  Most  of  the 
observations  have  been  collected  in  the  past  40  years  which  is  significant  because 
recent  observations  contain  more  elements  than  pre-1948  reports.  The  density  of 
observations  is  greatest  along  major  shipping  routes  which,  in  this  area,  are  along  the 
east  coast  of  Japan  and  the  Kuril  Islands.  The  heaviest  traffic  lies  to  the  south  of 
the  study  area  along  the  major  shipping  routes  between  Japan  and  its  trading  partners. 

The  mean  sea  current  charts  were  derived  from  available  ship's  "set  and  drift" 
measurements  that  had  been  forwarded  to  the  Naval  Oceanographic  Office  from  ships  of 
various  registry.  The  data  were  summarized  to  give  the  primary  and  secondary  current 
directions  and  mean  speeds. 

Physical  Features 


The  study  area  is  bordered  in  most  directions  by  rugged  terrain  with  a  number  of 
mountain  ranges  bordering  the  coastal  regions.  Elevations  generally  range  between  two 
and  five  thousand  feet.  Reference  figure  2  for  a  generalized  topographic  view  of  the 
study  area. 
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The  Sikote  Alin  Range  extends  from  just  north  of  Vladivostok  along  the  Sea  of  Japan  to 
the  northern  end  of  the  Tatar  Strait  which  connects  the  Sea  of  Japan  to  the  Gulf  of 
Sakhalin  in  the  Sea  of  Okhotsk.  The  Amur  River  reaches  the  sea  near  this  junction  and 
thus  lower  elevations  are  found  in  association  with  the  river  basin  valley.  Because  of 
its  orientation,  winds  are  basically  bi-directionally  either  north-northeast  or  south- 
southwest.  However,  without  this  physical  channeling  the  wind  direction  would  remain 
primarily  the  same  because  of  the  monsoonal  effects. 


Along  the  western  edge  of  the  Sea  of  Okhotsk  lies  the  Dzhugdzhur  Mountain  Range  which 
lies  orthogonal  to  the  Sutar  Khayota  Range  along  the  northwest  boundary  of  the  Sea  of 
f^khotsk.  Parallelling  the  Shebikhov  Gulf,  at  the  extreme  northern  end  of  the  Sea  of 


Okhotsk,  are  the  lyma  Mountain  Range  on  the  west  and  the  Central  Range  on  the  east, 
which  extends  down  most  of  the  Kamchatka  Peninsula.  Lower  ridge  lines  are  also  located 
at  the  northern  end  of  the  Shebikhov  Gulf  perpendicular  to  the  lyma  and  Central 
Mountains;  thereby,  somewhat  blocking  the  entrance  from  the  north  to  the  Sea  of  Okhotsk. 

The  Japanese  Islands  located  in  the  southwest  section  of  the  study  area  are  also  very 
mountainous.  From  northern  Japan,  the  Kuril  Islands  extend  northeastward  to  the 
Kamchatka  Peninsula.  Also,  north  of  Japan  lies  Sakhlain  Island  which,  along  with  the 
Asian  mainland,  forms  the  Tatar  Strait. 


Figure  2.  Topographic  chart. 
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Based  on  recent  geological  history  (the  past  1000  years)  numerous  active  volcanoes  and 
earthquakes  have  occurred  along  the  length  of  Japan,  the  Kuril  Islands  and  the  eastern 
Kamchatka  Peninsula.  West  of  this  major  fault  line  seismic  activity  within  the  study 
area  is  very  rare. 

The  Kamchatka  Peninsula  and  northern  Siberia  are  basically  tundra.  Some  tundra  is  also 
found  along  the  Suntar  Khayta  Range  with  a  narrow  band  extending  as  far  west,  but  to  the 
north  of  Lake  Baykal.  Most  of  the  remaining  region  has  a  Gray-Brown  Podzolic  soil  of 
medium  fertility  suitable  for  agriculture.  However,  the  short  growing  season  and  the 
climate  adversely  affect  agriculture  efforts.  Although  tne  rainy  season  is  in  tandem 
with  the  growing  season  the  heaviest  precipitation  occurs  in  late  summer  and  fall  ..t  the 
peak  of  the  harvest. 

Climate 

The  climate  is  basically  controlled  by  the  Siberian  High  and  the  resulting  monsoonal 
circulation.  During  winter,  the  Siberian  High  establishes  an  extremely  strong  pressure 
gradient  over  the  study  area  bringing  strong  northerly  winds.  Resulting  monthly  mean 
wind  speeds  often  exceed  20  knots. 

This  thermally  induced  high  generally  re-establishes  itself  by  October  reaching  its  peak 
strength  during  January  and  February.  See  Figure  3  for  the  mean  pressure  patterns  for 
January  and  July  over  the  region.  The  Siberian  High  remains  the  influencing  factcr 
until  April  or  May,  when  the  thermal  low  over  southwest  Asia  develops  and  the  prevailing 
winds  over  the  study  area  shift  from  northerly  to  southerly.  This  transition  is 
strongly  reflected  in  the  monthly  wind  roses  presented  in  this  study. 


Figure  3.  Mean  sea-levei  pressure  for  July  and  January. 


The  prevailing  su»'face  current  patterns  are  similar  between  winter  and  summer  (see 
figure  4)  even  though  significant  shifts  occur  in  the  prevailing  surface  wind 
directions. 

Even  though  a  large  portion  of  the  Sea  of  Okhotsk  is  frozen  over  during  the  winter  the 
air  temperature  remains  considerably  warmer  over  the  sea  than  land,  as  some  heat  does 
manage  to  escape  from  the  unfrozen  water  beneath  the  ice.  This  temperature  difference 
produces  an  extremely  strong  temperature  gradient  all  along  the  near  coastal  areas. 

Transitory  lows,  during  the  winter  season,  primarily  track  across  southern  Japan  and  to 
the  east  of  the  Kamchatka  Peninsula  into  the  vicinity  of  the  Aleutian  Low.  A  principal 
area  of  cyclogenesis  is  also  located  just  to  the  east  of  the  largest  Japanese  island 
(Honshu) . 

Summer  brings  predominantly  southerly  winds  with  monthly  average  speeds  of  10  to  12 
knots.  Precipitation  amounts  also  increase  from  the  wintertime  minimums  where  many 
locations  average  only  an  inch  or  less  per  month.  Higher  monthly  averages  are  found 
along  the  west  coast  of  Japan  and  on  the  east  side  of  the  Kamchatka  Peninsula.  By  June 
many  areas  are  averaging  2  to  3  inches  a  month  and  from  July  through  September  many 
locations  average  3  to  6  inches  per  month.  For  an  example  of  annual  temperature  and 
precipitation  cycles  for  a  few  select  stations  see  figure  5. 
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Figure  4.  Prevailing  surface  currents  for  summer  and  winter. 


Typically,  ice  covers  most  of  the  Sea  of  Okhotsk  between  February  and  April.  In  the 
coldest  of  years  the  ice  limit  extends  as  far  south  as  Northern  Japan  and  the  Kuril 
Islands.  In  general,  the  ice  has  cleared  by  July  and  will  not  return  until  mid- 
December.  The  contours  for  the  various  elements  were  terminated  at  the  mean  ice  limit 
as  any  analysis  beyond  this  point  would  be  based  on  ship  reports  collected  during  warmer 
than  normal  periods  and  thus  biasing  the  averages  towards  these  periods. 

Tropical  cyclones  occur  frequently  across  the  western  Pacific  during  the  summer  and 
fall.  Although  most  of  the  activity  lies  to  the  south  of  the  study  area,  a  significant 
number  do  affect  Japan,  but  nearly  all  recurve  before  reaching  the  southernmost  fringes 
of  the  Sea  of  Okhotsk.  Figure  6  prerents  the  preferred  12  hourly  movements  of  tropical 
cyclone  centers  with  wind  speeds  of  34  knots  or  greater. 


Marine  Climatological  Elements 
Precipitation 

Of  the  elements  recorded  in  the  marine  data  base,  precipitation  is  the  one  most  subject 
to  error  in  both  the  way  it  is  observed  and  the  way  it  is  interpreted.  For  example,  it 
is  often  inferred  in  the  literature  that  ships  often  try  to  avoid  foul  weather  and 
thereby  bias  the  data  towards  fair  weather  with  fewer  precipitation  observations.  Elms 
(1986)  compared  the  Volunteer  Observing  Ship  (VOS)  observations  to  other  sources  of  data 
such  as  Ocean  Station  Vessels  (OSV)  and  buoys,  finding  little  evidence  that  "fair 
weather  bias"  is  a  serious  problem  for  most  applications  of  marine  climatic  data.  With 
the  introduction  in  1982  of  a  present  weather  indicator  (’x)  to  the  International  Ship 
Synoptic  Code  FM13-VII,  users  have  to  be  careful  not  to  bias  the  data,  especially  that 
from  between  January  1982  and  March  1985  when  the  indicator  was  inadvertently  left  out 
of  the  international  data  exchange  format. 

Assessing  oceanic  precipitation  is  always  a  major  problem  because  transit  ships  are 
unable  to  take  quantitative  measurements.  A  number  of  studies  have  been  conducted  in 
ah  effort  to  predict  precipitation  amounts,  or  rates  of  fall  based  on  estimates  derived 
from  the  use  of  present  weather  observations  from  ships  of  opportunity  (Goroch,  et  al., 
1984)  and  readings  from  satellites  (Rao,  et  al.,  1976).  For  the  monthly  presentations 
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Figure  5.  Monthly  means  of  air  temperature  and  precipitation. 
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Figure  6.  Annual  12  hourly  movements  of  tropical  cyclone  centers  with 
tropical  storm  intensity  or  greater. 


of  percent  frequency  of  precipitation,  the  present  weather  codes  20-27  {precipitation 
within  the  past  hour)  were  included  with  codes  50  through  99  to  compute  the  perc*. ’■t 
frequency  of  precipitation  in  an  effort  to  correct  an  apparent  observational  bias.  Th  .• 
brings  the  frequencies  more  in  line  with  results  obtained  from  ocean  weather  station 
observations,  the  most  reliable  bench-mark  for  the  open  ocean. 

Air  Temperature 

Air  temperature  is  one  of  the  elements  most  frequently  observed  by  mariners.  It  should 
be  noted  that  on  many  ships  the  heating  effect  of  the  ship's  structure  has  a  tendency 
'  to  produce  higher  than  actual  ambient  air  temperature  readings  because  of  instrument 

j  exposure  (Folland,  et  al.,  1984;  Wright,  1986).  This  is  especially  true  under  calm, 

i  sunny  conditions.  Therefore,  some  ship  temperatu'^e  observations  have  a  warm  bias; 

i  however,  the  aggregate  is  relatively  representative  after  erroneous  outliers  have  been 

I  eliminated  and  the  numerous  nighttime  observations  and  unbiased  daytime  observations  are 

included.  Also,  true  extremes  are  rarely  captured  since  .continuous  observations  are  not 
,  made  at  most  ocean  locations.  It  is  highly  unlikely  that  a  ship-of-opportunity  would 

be  taking  its  synoptic  weather  observations  at  the  exact  time  that  an  extreme  was 

■  occurring. 

■  Sea-Surface  Temperature 

i  Sea-surface  temperatures  are  recorded  with  fairly  high  frequency  in  marine  observations. 

I  The  principle  methods  for  sampling  are  the  ship  water-intake  thermometers  and  by  reading 

\  the  temperature  of  sea  water  retrieved  with  buckets.  Even  though  the  two  methods  can 

:  produce  slightly  different  results  (Barnett,  1984;  Bottomley  et  al.,  1990),  the  data  can 

I  be  used  with  considerable  confidence  when  examining  the  long-term  means. 
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Surface  Winds 


Surface  wind  is  one  of  the  most  commonly  observed  elements.  Many  of  the  observations 
from  the  NCDC  data  base  are  visual  observations  based  on  the  roughness  of  the  sea.  In 
recent  years,  more  ships  acquired  anemometers  and  reported  measured  winds.  Prior  to 
1963,  many  observed  wind  speeds  were  recorded  in  the  Beaufort  scale;  such  estimates  have 
proven  to  be  quite  reliable  and  can  be  used  with  a  high  degree  of  confidence.  Five  sets 
of  wind  speed  isopleths  are  presented:  the  scalar  mean  speed  and  the  percent  frequency 
of  winds  less  than  11  knots;  from  11  to  21  knots;  from  22  to  33  knots,  and  greater  than 
or  equal  to  34  knots.  Also  given  are  wind  roses  for  two-degree  squares. 

Visibil itv 

Visibilities  are  difficult  to  measure  at  sea  because  of  the  lack  of  distance  reference 
points.  Climatically,  many  low  visibility  observations  are  probably  missed  because  the 
observer  is  too  busy  with  other  duties  (a  contrasting  form  of  fair  weather  bias). 
However,  the  coarseness  of  visibility  (code)  intervals  helps  to  minimize  the  problem, 
thereby  permitting  the  summarized  data  to  be  relatively  consistent.  Visibility  tables 
by  two-degree  square  show  frequencies  by  6  visibility  categories  for  each  month. 

Clouds 


A  survey  of  the  cloud  data  (total  and  low  cloud  amount)  from  the  surface  marine 
observation  data  base  shows  that  the  number  of  total  cloud  reports  are  significantly 
greater  than  that  of  low  cloud  amounts.  This  is  because  many  of  the  early  marine 
observations  contain  only  total  cloud  amount.  For  the  two  presentations  (total  cloud 
amount  <  2/8,  and  low  cloud  amount  >  5/8),  only  those  observations  reporting  both  total 
and  low  cloud  amounts  were  summarized.  This  helps  eliminate  problems  introduced  as  a 
result  of  different  size  data  sets  (N-count).  The  use  of  satellite  data  helps  to 
bolster  confidence  in  the  total  cloud  analyses  because  they  show  fairly  close  agreement 
with  those  observed  on  the  surface  (U.S.  Department  of  Commerce  and  United  States  Air 
Force,  1971). 

Ceiling  and  Visibility 

Aircraft-type  ceilings  are  not  available  from  marine  observations.  The  ceilings  are 
estimated  from  the  height  of  the  lowest  cloud  when  low  clouds  cover  more  than  half  the 
sky.  When  the  sky  is  totally  obscured  by  rain,  fog,  dust,  or  other  phenomena,  the  total 
obscuration  is  considered  a  ceiling  with  a  height  of  zero.  Mid-range  ceiling  and 
visibility  charts  (ceiling  less  than  1000  feet  and/or  visibility  less  than  5  nautical 
miles;  ceiling  less  than  8000  feet  and/or  visibility  less  than  10  nautical  miles)  and 
low-range  ceiling  and  visibility  charts  (ceiling  less  than  300  feet  and/or  visibility 
los«:  than  1  nautical  mile;  ceiling  less  than  600  feet  and/or  visibility  less  than  2 
nautical  miles)  are  presented. 

Wave-Heights 

Wave-heights  have  been  reported  in  consistent  quantitative  code  since  the  late  1940's. 
The  reluctance  of  many  observers  to  take  wave  observations  in  the  earlier  years  and  the 
difficulty  in  estimating  waves,  especially  in  confused  seas,  make  wave  observations  one 
of  the  least  commonly  c' served  elements.  The  observations  are  also  subject  to  biases. 
Generally,  the  heights  are  too  low,  the  periods  too  short,  and  the  sea-swell 
discrimination  poor  (Quayle,  1980).  The  data  in  this  study  have  not  been  adjusted  for 
the  suspected  biases,  but  were  processed  through  a  quality  control  procedure  wherein  an 
internal  check  v;as  made  between  wind  speed  and  sea  height.  The  data  were  also  matrix- 
arrayed  and  apparent  erroneous  outlier  data  values  were  deleted  from  both  the  sea  and 
swell  data.  Wave-height  presentations  include  isopleth  maps  showing  percent  frequencies 
of  wave-heights  >  3  feet  and  >  8  feet.  In  addition,  wave-height  tables  by  two-degree 
squares  show  frequencies  by  six  wave-height  categories.  In  these  presentations,  the 
higher  of  the  sea  or  swell  was  selected  for  summarization.  If  heights  were  equal,  the 
wave  with  the  longer  period  was  selected. 

Ocean  Currents 


The  ocean  current  charts  were  compiled  from  ship  drift  reports  forwarded  by  the  various 
merchant  marines  to  the  U.S,  Naval  Oceanographic  Office.  From  those  drift  observations, 
the  prevailing  and  secondary  current  directions,  mean  current  speed,  percent  of  total 
observations  used  to  compute  the  primary  and  secondary  directions,  and  the  total 
observation  count  are  presented  by  two-degree  squares.  This  information  is  presented 
on  monthly  charts  with  the  study  area  divided  into  two  sections,  (pages)  to  ensure 
readability.  The  density  of  the  observations  is  greatest  along  the  major  shipping 


xi 


routes  and  the  reliability  of  the  current  charts  is  best  in  those  areas.  The  data  are 
considered  most  useful  when  used  collectively,  such  as  in  summaries  where  a  large  number 
of  observations  are  available. 
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NOTE  :  Dotted  tine  indicates  mean  Ice  edge 


The  wave  height  used  for  this  map 
Is  the  higher  of  sea  or  swell  for 
observations  containing  both  wave 
trains.  Sea  is  defined  as  vraves 
generated  by  local  winds. 
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STATION  CLIMATIC  SUMMARY 

(Derived  from  hourly  telecommunications  data) 

WMO  NO.  043319:  Atsugi,  Japan  UT:  35°27’N  LONG:  139‘'27'E  ELEV:  200  Ft 

_ Period  of  record  (hourly):  1951-1987 _ Period  of  record  (dally):  1951-1971 
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STATION  CLIMATIC  SUMMARY 

(Derived  from  hourly  telecommunications  data) 

WMO  NO.  324080:  Ust  Kamchatsk,  USSR  LAT:  se^ia’N  LONG:  162“28’E  ELEV:  20  Ft 

_ Period  of  record  (hourly):  1973-1989 _ Period  of  record  (dally):  1973-1989 _ 
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STATION  CLIMATIC  SUMMARY 

(Derived  from  hourly  telecommunications  data) 

WMO  NO.  475800:  MIsawa,  Japan  UT:40°42’N  LONG:  141’*25’E  ELEV:128n 

_ Period  of  record  (hourly):  1973-1988 _ Period  of  record  (dally);  1973-1988 _ 
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T  •  Trace  amounis  ( <  .05  inch  liquid,  <  J  inch  frozen)  • 

#  •  Mean  number  of  days  <  .5  days  &■ 

$  •  Pressure  altitude  in  tens  of  feet  (i  e ,  50  ■  500  feet) 

@  ‘  Navy  stations  reported  hail  as  snowfall 

NWS  stations  reported  hail  as  snowfall  for  the  period  July  1948*December  1955  *••• 

•f  >  The  predominant  sky  condition  1 
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Annual  totals  may  differ  from  the  sum  of  the  monthly  values  because  of  rounding 
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Indicates  data  nr  t  available 
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STATION  CLIMATIC  SUMMARY 

(Derived  from  hourly  telecommunications  data) 

WMO  NO.  321450:  Nevelsk,  USSR  LAT:  46‘'40’N  LONG:  141°S2'E  ELEV:  20  Ft 

_ Period  of  record  (hourly):  1973-1989 _ Period  of  record  (dally):  1973-1989 _ 
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STATION  CLIMATIC  SUMMARY 

(Derived  from  hourly  telecommunicatlone  data) 

WMO  NO.  310880:  Okhotsk,  USSR  UVT:  59°22’N  LONG:  143°12’E  ELEV:  20  Ft 

Period  of  record  (hourly):  1973-1989 _ Period  of  record  (dally):  1973-1989 _ 


TCHPeRATUftS  (DCS  F)  IREl/ NUHl  VAP  lOEU  I  PR  IVINO  IKTS)  IT0T| 

MEANS  I  exiREHClPCRCCNTIPR  IPT.I  ALTI  I  ISKVI  TEMP  lOCG  FI  < 

I  I  I  I  I  (LST)  IlN.I  I  FT. tPRCVAXLlNAXlCVRIHAXlMAXiMlNINlNt 


MEAN  NO.  OF  DAYS  UtTH  (A)  I 

PRECIPITATION  I  OBSTR  TO  VISION  I 
IFRZ  I  IHAILI  ITK  I F06I SMOK I  SLOW lOUST I  OBSI 


HAXIHINIAVGIMAXIHIN  I  AHi  PHIHG.I  I  t  iOIRI SPOISPOl  *  I  >  =  1  >:l  <:|  C I R/OZ | R/OZ | SNOW i /SL T I PRCPi STH I  •  | HAZE  I SNOWf SAND  I  VtSI 


061 

ISt 

1 

701 

601 

321 

01 

JAN 

-1 

-9 

>4 

32 

-55 

61 

59 

•  02 

-15 

95 

N 

8 

59 

CLR 

0 

0 

17 

14 

# 

0 

8 

0 

8 

# 

0 

0 

Z 

0 

2 

FEB 

6 

•5 

1 

55 

-27 

63 

55 

.02 

-10 

85 

N 

8 

51 

CLR 

0 

0 

16 

IZ 

# 

0 

8 

0 

6 

0 

# 

0 

2 

0 

2 

HAR 

i? 

0 

a 

41 

-27 

71 

55 

.03 

-1 

70 

N 

6 

33 

ARM 

0 

0 

20 

11 

# 

« 

8 

0 

8 

0 

0 

1 

# 

2 

APR 

Z9 

16 

25 

61 

-14 

81 

69 

.06 

16 

85 

N 

5 

51 

OVR 

0 

# 

28 

z 

1 

0 

11 

c 

11 

0 

5 

# 

1 

0 

6 

MAY 

59 

51 

55 

64 

16 

86 

79 

.16 

29 

80 

S 

6 

40 

OVR 

0 

# 

21 

0 

7 

# 

10 

0 

14 

# 

10 

0 

# 

0 

10 

JUN 

iO 

4Z 

46 

74 

30 

88 

81 

.26 

41 

70 

$ 

6 

59 

OVR 

# 

2 

1 

0 

14 

0 

# 

0 

14 

# 

13 

0 

c 

# 

13 

JUL 

57 

St 

54 

80 

41 

92 

84 

.57 

51 

70 

SE 

1C 

IS 

OVR 

1 

8 

0 

0 

16 

0 

0 

0 

16 

# 

16 

# 

0 

# 

16 

AUG 

61 

51 

56 

61 

32 

90 

78 

.57 

51 

75 

N 

5 

45 

OVR 

2 

IS 

# 

0 

14 

0 

0 

0 

14 

# 

9 

# 

c. 

# 

9 

i£P 

55 

41 

47 

76 

21 

85 

69 

•  24 

40 

80 

N 

6 

43 

BRK 

# 

5 

4 

n 

15 

0 

1 

0 

13 

# 

4 

0 

# 

0 

4 

OCT 

54 

25 

26 

54 

-2 

74 

57 

.09 

u 

80 

N 

7 

45 

BRK 

0 

0 

26 

# 

5 

0 

8 

0 

11 

# 

0 

1 

0 

2 

NOV 

10 

Z 

7 

57 

-27 

63 

59 

.03 

-4 

95 

N 

9 

45 

BRK 

0 

0 

21 

9 

# 

0 

9 

0 

9 

0 

# 

0 

5 

0 

4 

OCC 

0 

-6 

•2 

52 

-29 

61 

59 

.02 

-13 

90 

N 

9 

St 

CLR 

0 

0 

18 

14 

# 

0 

8 

0 

8 

0 

0 

0 

3 

# 

3 

ANN 

50 

20 

25 

81 

-33 

77 

67 

.09 

lb 

85 

N 

7 

51 

OVR 

3 

28 

171 

65 

7D 

# 

71 

0 

154 

3 

59 

# 

15 

# 

73 

POR  i? 

NOTES: 

17 

17 

17 

17 

16 

17 

16 

lb 

16 

17 

17 

IT 

14 

»7 

1? 

17 

17 

16 

16 

16 

16 

16 

17 

17 

16 

16 

16 

16 

T  •  TTacc  amounts  ( <  05  inch  liquid,  <  J  inch  frozen) 
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@  •  I-lavy  stations  reported  had  as  snosvfall 
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+  •  The  predominant  sky  condition 


*  •  Visibility  is  not  considered,  mist  included  when  reported 
&  •  Annual  totals  may  differ  from  the  sum  of  the  monthly  values  because  of  rounding 
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T  ‘  Trace  amounts  ( <  05  inch  liquid,  <  J  inch  frozen) 

#  •  Mean  number  of  days  <  i  days 
$  •  Pressure  altitude  in  tens  of  feet  (i.e.,  50  500  feet) 

@  •  Navy  stations  reported  hail  as  snowfall 

NWS  stations  reported  hail  as  snowfall  for  the  period  July  194S*December  1955 
•f  -  The  predominant  sky  condition 


*  •  Visibility  is  not  considered,  mist  mduded  when  reported 
Sc  -  Annual  totals  may  differ  from  the  sum  of  the  monthly  values  because  of  rounding 
-  •  24  hou'  maximum  precipitation  and  snowfall  are  daily  total  vdues 
(mid-night  to  mid^mght  totals) 

*  *  >  Indicates  data  not  available 

I  •  Insufficient  number  of  available  observations  for  computation 
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*  :  VALUE  >  0  Am!)  <  O.S  PERCENT 


STATION  CLIMATIC  SUMMARY 

(Derived  from  hourly  telecommunications  data) 

WMO  NO.  317700:  Sovetskaya  Gavan,  USSR  LAT:  49°00’N  LONG:  UO^IO'E  ELEV:  72  R 

_ Period  of  record  (hourly):  1973-1989 _ Period  of  record  (dally):  1973-1989 
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NOTES: 

T  •  Trace  amounts  ( <  .05  inch  liquid,  <  .5  inch  frozen) 

#  •  Mean  number  of  days  <  .5  days 
$  •  Pressure  altitude  m  tens  of  feet  (i.e.,  50  «  500  feet) 

@  •  Navy  stations  reported  hail  as  snowfall 

NWS  stations  reportcYl  hail  as  snowfall  for  the  period  July  1948-December  1955 
+  •  The  predominant  sky  condition 


*  -  Visibility  is  not  considered,  mist  included  when  reported 
&.  -  Annual  totals  may  differ  from  the  sum  of  the  monthly  values  because  of  rounding 
■*  •  24  hour  maximum  precipitation  and  snowfall  are  daily  total  values 
(mid-nighi  to  mid>night  totals) 

**  •  Indicates  data  not  available 

1  >  Insufficient  number  of  available  observations  for  computation 
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(Derived  from  hourly  telecommunications  data) 
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